The expression of glial cell line-derived neurotrophic factor mRNA by antidepressants involves matrix metalloproteinase-9 activation in rat astroglial cells.
Neurotrophic/growth factors derived from glial cells, especially astrocytes, have been implicated in mood disorders and the pharmacological effects of antidepressant drugs. Previous studies demonstrated that the release of glial cell line-derived neurotrophic factor (GDNF) induced by the tricyclic antidepressant amitriptyline was significantly inhibited by a broad-spectrum matrix metalloproteinase (MMP) inhibitor in rat C6 astroglial cells (C6 cells). However, it is unknown whether amitriptyline affects MMP enzymatic activity or expression, and the MMP subtype has yet to be identified. The current study measured the effect of antidepressants on MMP activity with gelatin zymography, an in vitro assay for enzymatic activity, in C6 cells and primary cultured rat astrocytes (primary astrocytes). Treatment with amitriptyline increased zymographic MMP-9 activity without changing MMP-9 mRNA expression in C6 cells. Several different classes of antidepressants significantly increased zymographic MMP-9 activity in C6 cells and primary astrocytes, whereas antipsychotic drugs without antidepressant pharmacological activity did not. The amitriptyline-induced expression of GDNF mRNA was completely blocked by selective inhibition of MMP-9 in C6 cells. Treatment of C6 cells and primary astrocytes with exogenous recombinant MMP-9 increased GDNF mRNA expression, similar to that observed with amitriptyline. Inhibiting MMP-3 blocked amitriptyline-induced zymographic MMP-9 activation in C6 cells and primary astrocytes, indicating that MMP-3 is necessary for MMP-9 activity. The current study suggests that MMP-9 activation is indispensable in the amitriptyline-induced expression of GDNF mRNA in astrocytes and further supports a role of astrocytic neurotrophic/growth factors in the pharmacological effect of antidepressants.